The plasma pharmacokinetics and cerebral spinal fluid penetration of intravenous topiramate in newborn pigs.
Pre-clinical studies suggest that the anticonvulsant topiramate confers neurologic protection against ischemia. An intravenous formulation of topiramate has been developed for administration during conditions such as hypoxia-ischemia when enteral absorption may be unpredictable. The plasma pharmacokinetics, cerebrospinal fluid (CSF) penetration and pharmacodynamics of intravenous topiramate were studied in an established piglet model of hypoxia-ischemia. The plasma pharmacokinetics of topiramate were studied in a group of chronically instrumented conscious piglets (n = 8), and in a group of piglets following an episode of hypoxia-ischemia (n = 8). These groups were divided into equal dose cohorts in which two doses of intravenously administered topiramate, 5 and 40 mg/kg, were studied. The animals' heart rate, arterial pressure and EEG were monitored. Plasma for topiramate concentration was sampled for up to 26 h. A single CSF topiramate concentration was determined 1 h following drug administration. Topiramate was quantified using a specific LC/MS assay. The animals tolerated intravenous topiramate well, with no significant changes in physiologic and neurologic parameters. Plasma topiramate concentrations following an intravenous dose were best described by a bi-exponential equation, with a mean clearance of 39+/-18 ml/h/kg, and a terminal half-life of 14.3 (range 7.5-48.1) h. A dose of 5 mg/kg was sufficient to maintain plasma drug concentrations greater than 10 micro M for 24 h. CSF topiramate concentration at 1 h was 12+/-1 micro M and 109+/-26 micro M at the 5 and 40 mg/kg doses, respectively. Topiramate administered intravenously was well tolerated. Slow clearance of the drug allowed for maintenance of potential neuroprotective concentrations following a single dose of drug for 24 h. High drug penetration into the CSF is an ideal pharmacologic characteristic of any potential neuroprotective agent. The pharmacokinetic profile of intravenously administered topiramate, including its penetration into the CSF, appears to achieve this goal.